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(54) AGENT AND METHOD FOR DECOMPOSING FLUOROCARBON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an agent and a 
method for decomposing a fluorocarbon which can 
decompose a fluorocarbon (e.g. CF4) contained in a 
waste gas discharged from e.g. a semiconductor 
production step at a degree of decomposition of at least 
99.9% at a relatively low temperature, say, 1 ,000° C or 
below without causing the agent to be deactivated within 
a short time and without forming a corrosive gas such as 
hydrogen fluoride. 

SOLUTION: This agent comprises as an effective 
component aluminum oxide and an alkaline earth metal 
oxide or an alkaline earth metal compound which yields 
an alkaline earth metal oxide when thermally 
decomposed. The method for decomposing a 
fluorocarbon comprises bringing the fluorocarbon into 
contact with an agent containing as effective 
components aluminum oxide and an alkali earth metal 
oxide under heating. Alternatively, it comprises bringing 
the fluorocarbon into alternating contact with a treating 

agent containing aluminum oxide as an effective component and a treating agent containing an 
alkaline earth metal oxide as effective components under heating. 
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if£l±, (35) (36) (37) fttf (38) ©SIS 
[0 0 3 1] 

[fti] 

I F 3 + 3 C O 2 (3tO 



2AlF 3 +3CaO — AI,O a +3CiF 



<5t2 ) 



[0 0 3 2] 



[0 0 3 3] 



*30* [ft 2] 

-» 4AI F a +4COi (5t3) 



2AI 2 O 3 +2C 2 F 0 +O 2 - 
2AIF 3 +3CaO — AI 2 0 3 +3CaF 2 



(3 4 ) 



A I 2 0 3 + C 2 F 6 
2A I F 3 + 3 C a O 
2A I F 3 +3H 2 0 



★ ★ [ft 3] 
2A I F 3 + CO + CO 



(3 5 ) 

— AI 2 0 3 +3CaF 2 (3 6) 

- AI 2 0 3 +6HF (3 7) 



2 H F + C a O — CaF 2 +H 2 0 



(38 ) 



[0 0 3 4] -T&fr^ *^fc«fct)7;l'*n*-^y 

<D#8P£frft 7 mat, mi tru 5 - 9 a©s®k a 7 

p io 7 1 ©SJStc <fc 0 7 -y {fc77l/ 5 - 7 
®.?%>h\ 7 -y f 1 771/ 5 - >7 A im% fc 7 hi] U 

S©i?ft:^50£ LT®fb7;i/^-7AATO^n5o 
T\ SB#^icT'7;l/^n*-#7^)gMa-r§iii: 



50 



1-?>i§^±, 7k^^7-y{t77l/^-7A^5fSr-5© 
Mk#7T"£3 7 7ft7j<3g7yji£t3fr\ %%\Z.Thti 
g»)b^ii©jS$tt^X?bTO^n5oi:ttftv\ ift, 

[0 0 3 5] 77^P*-^7t»WIM«S«!SS 



11 

*n%-$y<D£&9m<Dm'&it. mm&3 o o~ 1 o 

0 0°CT£D, C F, oaJBttS©*^ am«7 0 
o~i ooo°CT'S5o HulSTIlSaWTT'(±7;l'*n 
tt-xyoxmmff^, i o o o c cm±-e&ftM 

§ 0 7;I/*n*-#i/*^jW«ia-rsiS©JBE^{± 

[0 0 3 6] *^{cfei^T7;l/^-n*-^y^atf^ 

U\ C0fc&#j8&ggB«7;l>*n# 
tt£lft£ttK61i& (L V) tf50cm/se cWT©(E 

[0037] mii., *»7Wn*-^y^i 

ifcR tf / $ ft tizkHMW: , # 4? 7 a * - jp y*i A 5 
^>6, ^&U/S^(i7K^M^A^^y7^67;l/ 

-$vijWMem-£tiit& fimfixnmm^yi 1 
tuti-xytDfimmmfytzom^its mmx$/& 

fTftSCfcfCt*,, *^tfeV^Tt±, SM£#7tf 

mm Lft^o-e, 0 3 tc^f i a t^ft?saatuo7;i/^ 

[0 0 3 8] 

5 t)\ *3SJ3tf cti 6 ic * *) f&fc-S ft S t> tDT'fi * V\ 
[0 0 3 9] ^fitffill 

Si 3 OA, Mfi9 9. 9%) RtfiHt^^A CM 
S9 9%) £l OO/tmttTttSST-OTU ifflR 
Ott (Al/Ca) *\ 0. Sfc&SJ: 3 Kjg^tfeo 

E^+v+Sffl^T 1 5 0~ 1 6 0 k g/cm 2 Off;*! 
T* 3 0 IWBIiPEf 5 C fc =fc tJ JjScS L Tl# 5> ftfcW&B 
^lt, ^5>tCiSfcJ;(3 3. 3 6mm(Dg©li££iIjfi 
L2. OOmm©B©|»#*iIiiL4^fc0*#j|¥4fflg 

[0 0 4 0] (ttSJaSMgl) Mffico^MH^, rt 
fi4 2mm, SSl 0 00mm(D-t75 7!i'l«i}»I 
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aSHOrtSPK, 01 (A) OJ:34*ST?3fBKgtf3 

Ojgfi* 8 6 0 °ClcmmLfc'&, C F 4 (MM 10ml 
/rain) ^iTf (£-ff ijftS 8 7 7m 1 Am i 

n) ^Mmwm^mxtztt^ mm 

7 3m l/m i n) RXfWtM (MM 5 Oml/min) 
fctfjgflLJigBfctiSALT C F 4 £#j£Lfco 

[0041] c<DMs 3 o^et^wiaasHogfmp 

fre>$ffl£ft3#l!?;tfX©HH5£$8lU F T- I R 

io (7- u xsijuft^^HtjtaaH-) stf g c - t c d cm 

9 9.9 %«T£ * § £ •?©B#HI**I£ L fa(S 

i Hf^T-feo/io ctuoftflBfifflW i l (y?h 
;W a fe o k *hr § c f ^ <D5j«a* ( l ) (#$® 

( ($0 ^f7^s t«toiBEL/fc. cne.o^s 

[0 0 4 2] &ffiffl2, 3 

%mm i ^PMaM©iss^«3its^fb7^5-7A 
20 tm.it* fri/y kvm&wt. w^wlvvc (a i/c 

a) tf£4?0. 25, 1. 0fcftS«fc3fc:iI3-LfcKfr 

so^iMam^ffl^T, njfiM i fcraatK lt c f 4 

[0 0 4 3] ^SSM4, 5 

^jfiffii i ©^?saais^t*3tt§ c f 4 ©jgg^^^ 
o . 2 %, 2 . o % {c^k ^(f Mtmmm 1 <h ^stc t 
re f 4 ©tfjBj&gf^fcfjfcofco ^-cDism^a 1 t 

30 [0 0 4 4] 

#^C 2 F« , C s F 8 , CHFa 

ffl l ii^fc LT7;^n*-^XD^Ma^*fT 

[0 0 4 5] ^S6M9~1 6 

#4H{tv?*S/£A ($119) , ^ftXFn> 

(mmmi o) , wn 

l) , zK^fbv^j/^A (USSMl 2) , ymitxh 

40 n>f-7A (hmmi 3) % timtuv^h mmm\ 
4) , ®m?7%i"7h mmmi 5) , mmxhny 

T, ^SEM 1 LTC F 4 (D^PMaM^ff* 

[0 0 4 6] HSSfi»Ji 7 

(^ISMai^M m««7;b5AM« (¥^ffl?Lil 
S13 0A, ffit9 9. 9%, ei2~3mm) %Mit 

7)\<^-yh<DmmtLrc a miRouft*^^ 

50 7A (MS 9 9%) * 1 0 OjimWTt^SST* 



(8) 
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U fll2 Oram, g£ 5 mmCD^cfgfefcil, faffs? 
fy+ffl^T 1 5 0- 1 6 0 k g/cm 2 cDE^T-3 0 

T, 3. 3 6mm<D@0Pjflt£il>iL 

2. 0 0mm©@(7)ra^aiftL%^fc<9£^{t#;l^ 

^A©3ie^^b/co cna*ji?»©it (a i/c 

a) #0. 5 fcfcSiSK^LTftflSOTfiJfcfffco 

[0047] &>mmwMB$o mEvftmwimmz. 

f!4 2mm, 1 0 0 0 ramW7 5 V ZM<DftM& 
agg<DF«3g|5t, 11 (B) CD«fc3**fi8T?S«g^3 10 
0 0mmt^5i9tSiL/Co #fl¥i!UiSil©*aa3iJ 
<DffiM* 8 6 0 "ClCiinS&LifcgL C F 4 (MM 10ml 
/rain) £a£TSS* (£ff"«E*8 7 7 m 1 /m i 

n) ^^asHt^A-rsiifctfc, 7]<^m mm 

7 3m 1 /m i n) &tfHftfl (gl50ml/m i n) 
[0 0 4 8] u<m 3 O^tttd^P^H^H^tHn 

fr5$m?ns#jg;tfx©--gi5£$®u ft-ir 

(7 - U X^^^ftftfift) WGC-TCD (& 
f£illfi*&ffi§§) IC&iZCFi ©##r*fT4^CF« CD 20 
#ft¥$tf 9 9. 9%«Tt65tT©««SLt7) 
»MaS!l 1 L (D y h;W Mgfc D t JfTS C F < 0##P 
fflSS (L) (ftJBffliMfctj) ^*46§i:i:fe(^ hf 

sl/co 2 t^-r. 

[0 0 4 9] mil 18, 19 

AOit&lfc Sift A0£tfc&©iI£Jt£, 
»©Jt (A 1/C a) tf#*0. 2 5, 1. 0£&3i; 
9{cii^L/c(J^{±, 5yfS0Jl 7 fcl^BifcLTftfllflia 30 

7 i^fSt LTC F 4 ©#jS$8LaiS»*fTfcofco 
[0 0 5 0] m&M2 0, 2 1 

it« 1 7 ©ftjgj&aisifcKfcw-s c f 4 <D?is^g-^ 

0. 2%, 2. 0%££*fc«fr{i^M!| 1 7 fc^t 
[0 0 5 1 ] Slfl 22-24 

llli 7co^f5ailM^t*5nt§7;b^-D^-*y 40 

mzftftiko ^(D^*^2(c^-r 0 

[0 0 5 2] 5-3 2 

f«J l 7©^M^J©Piy{ct 3 nt?.itft*;b^7A 

>f-7A (HSS2 6) . 7j<S$ft7^>7A (^Sfif^j2 
7) , ?J<g?ftv^>7A (HSIP 2 8 ) , 7j<iSftXh 
py^7A (^WIM2 9) , ®mi3)]/i/*?k (mMM3 

0) , mm??**/*?!* emmz n , ^itxhn> 50 
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t^T, f»J 1 7 tMcLTC F 4 (D^maM^* 
[0 0 5 3] HBSM3 3 

3 OA, Mfi9 9. 9%, feg2-3mm) ZMlkTll' 

mitfU^iy^h (M)g9 9 %) % 1 0 0 pmgTF£ft3 
ST?»U F*Ifl2 0mm, i8j2 5 mnKD^tClS&Tc 
ft> fSE^+-y+fflV>T 1 5 0- 1 6 0 k g/cm 2 tO 
E*?3 0 IWHHnff f« C fc <t 5 fiScS U f# Stlfc^J 
^SS^LT, S5tfflltJ:»)3. 3 6mmC7)icD^^flt£• 
JIIlL2. 0 Omm(Dg(DMt^:jijiL*Vt©^fk 
* /t/ i/ 7 A <D)Mi7» S> fi!c § MilM L fc 0 
[0 0 5 4] (t^PWSM) BuE<05!iaM*, W14 
2 mm, 5$ 1 0 0 0mm<D-fc95 >y ^S<D#8¥®gg 
SOft^t, 0 2©J;3ftfc#m?»<Dtf: (A 1/C 
a) #0. 5 £&3<fc5k:£5{;:4jf-fo^«L£ (£ 
7t«S6 0Omm) 0 ^jSffiaSSOffiaSlOSfll* 8 
6 0°Cfcijp£& Lfcfl, C F, (MllOral/rain) 
fc^ftSgig (^ffM»8 7 7 m 1 /m i n) 
EaSBtif Af« i: t (MM 7 3ml/ 

m 1 n) SO-'illS ffii5 0ml /rain) £t^?£PI 
SB^ALTC F 4 ZimisTco 

[0055] com, 3 oftmcftMtmmwvmm 
ftmmftzfiMJ3x<D-&*m®u ft-ir 
(7- v ^mmmytmm ms g c - t c d (^ 

fE3*gfctfJI8) tioTCF* CO^tf^ff^V^C F, CD 
73 v iW9 9. 9%«TK*«$TO«iai€ai^LT5}' 

p®aM i l (u y h>\<) tjrr* c f , <d^p 

ffia* ( L ) (^matlTj) ^ ^ K % H F 

( («o ?!)Xf7^i) 

[0 0 5 6] HSSM3 4, 3 5 

f*iMij3 3 <D / MmmMmict5tfSM{k7>iz- i yi±(D 

m^mtMitti)]si"5L>(Dm?®L<Dit (Al/Ca) 
t)\&4 0. 25, 1. OttZZZoiamftlZfAML 
IM3 3 h|R|«t LTC F 4 ©^iBjaais 

[0 0 5 7] HJSM 3 6,3 7 

*SSM3 3®^»saaisiifcfeij« c f 4 cDsa^#^ 

0 . 2 %, 2 . 0 %fcg*fcl3:jW±^jfi0IJ 3 3 tf^miC 

[0 0 5 8] HffiM 38-40 
*5fiM3 3 05^ffiaM^{ct3tt^7;l/^n^/-#> 
*, #*Ci F., C. Fi, CHFs 

mmw3 3 i:^tLT7^D*-^>(D^Ma^ 
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[0 0 5 9] MWH 1-4 8 

mm a 2) , *»fb*;i/5">A mmm4 3) % 

tJL (MM® A 5) , Ki?#;l->7A (*SSM4 6) , 
KKv^->^2, (^MN7) , j*®XFP^7A 
(1114 8) Vcmtt&fr&Wf&mZ 3 il^fit LT 

[0 0 6 0] HffiM4 9 

3M091 fcRiafcLTailLfe^MIUWffiW*, ftS4 2 
mm, 1? 1 0 0 0 mm© S U S 3 1 6 L 9k<DftM$m. 
S8©ft8PtC, g]l (A) <D«fea4*figT?^«^3 0 

Sfi£8 6 0*Cfcirt»Ufeft, C F 4 (HlOml/ 
m i n) (£fH?iffl lOOOml/mi 

n) £7jNt?Mgffifca§ALTC F, 
[0 0 61] C©H, 3 O^SiC^PMUggOjlftaP 

^6»w?ns^^©-aj*ji«u f t - i r 

(7- U x^J^^^gft) Rtf G C - T C D m 
9 9.9 %JMTt & § $ T-©B#K^SiJ/t L T# 

waassij i l (u -y wio ^fc 5 fc*hr& c f 4 <D#m 

ISSMM. (L) (#A¥4fflJI8l£) £st<J63i:£t>tc, HF 

[0 0 6 2] HJftffll 50, 51 

9(D^ftfM^JcDiS»(cfetj-§^ft;7;b5-7 
Ai:»{k*;I/>"JAOJi^it*, JH^Soit (A 1/C 
a) tf&«0. 25, 1. Ot&Z&olcU&LrclZfr 

to 

[0 0 6 3] Hflifflj5 2,5 3 
UMiJ 4 9 ©^eSHIHcfc.tS C F 4 ©lfi£&^ 
0 . 2 %, 2 . 0 %teg*fc«jW4^ffi0!J 4 9^ IflSlfC 

[0 0 6 4] HS£$J 54-56 
*, ^Ci Fi, Cb Fi, CHFs fcSfcfcSjWi 

[0 0 6 5] I»J5 7-6 4 

S^Bftvy*^^ (SSM»J5 7) , iHtXhn 
(*»J5 8) , 7jKiHt^>'7A (|»J5 
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9) > *Kfbvy*s/»>i» (HaM6 0) , Tkmitxb 
n>f7A (HSSM6 l) , m8tt»W5 L (MWft 6 

2) , ear*?** 9 a (HHM63) , Kixhn> 

<^t, mam 4 9 ^mcltc f 4 (Dmrnmum* 
ftKntzo ?(Dmm*ik4ic^to 
[0066] m&m 6 5 

mmmi 7 tmmzL-amLrcttmtmm*. torn 4 

10 2mm, IS 1 0 0 OmmOS U S 3 1 6 LSO^M 
&gH©F*3gpi^ 01 (B) ©«kdft«|J«1»^«SjV3 

©Sfi£ 8 6 0 rtiniiL/cff , c f 4 ofiM iomi 

/m i n) £##T SSfl (^Ifijftl lOOOml/m 
i n) *##J!iggBfc*ALTCF< *fHS¥Lfc. 
[0 0 6 7] COB, 3 O^ftt^MHSgOPfflP 

^sspasns^is^xo-ffi^sffib, ft-ir 

(7-yxg&*fl#ftft£ff0 RtfGC-TCD QR 

^MUM 1 L (U 7 ^fcDfcifr* C F < OiHP 
(L) (tJ-PSPI^tj) fcfclc, HF 

[0 0 6 8] ^SSM6 6,6 7 

tkDit (A 1/C a) *^4?0. 2 5, 1. O^^^cfc 

5 i: lt c f 4 oxmnmakitftii k 0 *<d 

[0 0 6 9] HfifiM6 8,6 9 

mmme 5 ©^/sjaafttiwcistts c f « ©ss^#^ 

0 . 2 %, 2 . 0 feSA^iHSEM 65t 

[0 0 7 0] mmW7 0-7 2 

6 5 (DftMmmmic fcltS 7;Wn*-^> 
40 MCz F« s C s F« , CHF 3 tSAfcSjtPtt 

rc 0 *©^*s 5 t^-To 

[0 0 7 1 ] HSSM7 3-8 0 

^mit^v^yyL (^»J7 3) , Mitxhu 
5) , ymit^v^yyi* c^»j7 6) , ymitxh 

D>f7A (*ffit^lj7 7) , mtilA,i"ZL> mffiM7 
8) , KI?ny7L (MMft 7 9 ) , mmTsYuy 
50 (^S60IJ8 0) lcWZ.rcmHmffiffl6 5 
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t^T, HMJ 6 5 fclWJ^tc LT C F 4 0^»MSMH* 
[0 0 7 2] UMI^U 8 1 
ftPjfflSM*. rtli 4 2 mm, 1 0 0 0 mm© S U S 

3 1 6 LM<DMmm%w<D?imc, m\ (a) <d&? 

PfflaggcO^SiMOSS^ 8 6 0 rtipiJ L //ft, C 

Offigl 0ml /mi n) £#WtSgfl (£fH« 10 
I9 5 0ml/min) £^Mgffl[c*IA-f 3 £ 
fct, IS* (Mil 5 0m 1 /min) £ftPMH SBfc 
fALTCF, &ML1t B 

[0073] c<D«k 3 oftSfcftjg&ggBojfttfjn 

^S^tH^n^^^XtO-gP^^L, F T - I R 

(7-u x^n^^iHtMaew-) &tfG c - t c d oni 

£«£fctfJgg) k:«fcoTCF< ©##pfctT&^C F< O 
PMIi^fiJ 1 L (I -y h;W MJfc tHdtttS C F « iDftfj? 

mm (D (^mjaafli*) fc^st hf 20 

©gEffi©£&t£#>fcm ( OS) «'Xf7?l) J; Dig 
[0 0 7 4] Mi0!l8 2,8 3 

L.tmitt»ny^'L.(Dm^it^ wjm.toik (a i/c 

a) ##40. 25, 1. 0 fcfcS ±3fcfi^LfeS3tP 

tl5»<D»PM^ffl^T, I«J8 1 fcRlttlCtTC 
F4 ©»«^Hir»tT^^/c 0 *©*S**S6fCjS 
to 30 
[0 0 7 5] f»iJ8 4,8 5 

^ss^js 1 <oftm$mwmzi*vz> c f « <Dm&z&* 

0. 2%, 2. O%fc£*fcKM*£«0!l8 1 il^f^ 

[0 0 7 6] ^MU8 6-8 8 

MCi Fe, Cs Fi, CHFj KW7Ltc\ZM$ 

**fTftofeo ^©^^6^1-0 40 
[0 0 7 7] H»J8 9-9 6 

1) , /Mfcv^^^^i, (318SM9 2) > ?mitxh 

4) , mwrvtrz'sVL mmm9 5) , stxhD> 

l^T, HM1J8 1 MICLTCF- O^Wil*^ 50 
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It* o fee ^o^Mietito 

[0 0 7 8] ^«J9 7 
*MJl 7 fcHtKfcLTilllLfc^filKJ*, W14 
2 mm, g£ 1 0 0 0mm<DS U S 3 1 6 L$H<Dttffi$k 

fmwvftm^ mi (b) (D^v^m^x^mm^ 

0 0 mm t &3 J: 5 £7c«Lfc„ ft/«Jlgfi WliW 
OiSS* 8 6 0 "Cfcinl&Lfcft, C F < (aft* 10ml 
/min) £#^r-f (^ft^fi9 5 0m 1 /m i 

n) zftMimmwimxtstt&ic, mm (ti&ns 

0ml/min) ^ftPMHSB^A LT C F 4 *ft 

[0 0 7 9] COffl, 3 0#§£#PM3Sg<Dl#an 
fre>$tfJSn*#»#X©-gB£8BKU F T - I R 
(7-yxg&ffcfl#ftft£ff-) StfGC-TCD m 

ftmmtP 9 9.9 %WTt*S STcDHf^^fflS LT# 
P^lJfgiJ l L (U y h)l) Sfc 0 tM"T5 C F 4 <D#»¥ 

ma» (l) (^<gtoati7j) ^as^tfc, hf 

tD^tti£DW»^a@ ( OHO {c«fcOIH 

[0080] mmm9 8,99 

Wi<DVt (A l/C a) #&4r0. 2 5, 1. Oil&SJ; 

7 i^ttlfc LTC F 4 05M»tt9|«*fiftofe. 
ISS^7{C^ 0 
[0 0 8 1] USSM 100, 101 

^stM9 7 o^iiiiSKtibits c f 4 <Dmm*&* 

0. 2%, 2. 0%fcS*feSjb»(4*SM!l9 7i:RIttiC 

lt c f 4 o^ftag6»*ffftofc. %<D&%nm 

[0 0 8 2] mt&M 102-104 

^^C 2 F6,C 5 F 8 ,CHF 3 icWZ-fctefrtt 

[0 0 8 3] ^IMJ 105-112 

^, #4f»ffcvy*i">A (^ssmi 05) , mit^b 

uy=f-7h mmi 0 6) , *»k*7i/s/^i» (^SfifiRj 
10 7), 7K^fbv^/,^7A (USSMi 0 8) , 7]<^ 
fkxhn^f-'i/A (^ffiMi 0 9) , K^t^^^^A 
(^MiJi 10), KKv^/,i/7A (HSfiMi l 

D , mmTsYuy^h mm\m 1 2) ic©AfcB 
^«^miJ9 7 tnwzhxiffitomMtwm.Ltto c 

To 
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[0084] mnmi 13-115 
mmm 1 mmmm\<Dmm^m^nmnm.% 1 3 

3 0 A(DmJLmi?Z>7il^i-f&M, ¥£»ES8 0 

kcomn^-r^Tj^i-mm, ^mnu%z 3 0 a 

mmc L T^8¥MilM^H^ Lfco c ft 5 <D#jS?iffig&iJ 

*fflv^t, ossein ^iwiiifcbTc f 4 o^spsaatSK 

[0 0 8 5] mm 116-118 10 

nmm 1 (Dttwmmivmmic&ii&ytmftMm 1 3 

3 0a VMH*fi?57)l>$+im. ¥i£)ffl?LEII 8 0 
A*tf57;^t« WII2 3 0A 

P«fc" LT^PMSgiJ^PK L /Co C ft 5 ©SJ-JPfflayW 
Srffll^T, Hffi#]4 9 fcPHStLTC F< <D#fl?ffigi$ 

[0 0 8 6] Sill 19-12 1 

^sfipj i (DftMwmM<Dmmc*sifz¥-i%fflfiM& 1 3 20 

0 kQMMtm Z>7;mi-teM*. &*¥i%MJmm 

3 0 k<Dmnm:t^7)i^i-mm, ^mtmm 0 

A©«HL**f«7;I/5-MWj|, ¥±«LS^2 3 0A 

<0ffl&*^tz7>i3ii-MmteW7LrcizMmn®i 1 1 
^«tc LT^^^agij^ns Lfto c ft 5 ©^ispffiasij 
*jb^t, HMOs i tmmicbrc f< (D^sasn 

[0 0 8 7] ^MUl 2 2-12 4 

^m>j 1 7 o^;®a^ijcDiif®fcfent§¥^ffl?L[ifi 1 

30a toMJWt&t §7;l/ = 7"fti«, #4r ¥i^ffl?LE 30 
&3 0 k<DMHZ%?Z7J]/Zi-im. ¥^«?Lffifl8 
0A©*fflft*£T37;l/$?-«iJ& Wffi?LiMi2 3 0 

k<Dn^*Mir%7b%i-M$AzWKrc&MmMm\ 

7 fcP«£LT#»&S#J*HS{Lfco Cft5©#A¥JQ, 
[0 0 8 8] mMtfU 2 5-12 7 

k<Dmn%G?z7j\'5.+tm*, &*Wfflium3 

0k<DmK^ir?>7?l^i-fm. ¥£lffl?Lifig8 0 A 40 
©«RL*#rS7;l'5-f ftWK, ¥i»LW!2 3 0 A© 
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MJl%%tZ7)l^1-mmcWz-tzl5iMmMM3 3 t 

T, HUM 3 3 fcifiSCUCF * (Dfiffl&mumzn 
fto/c 0 *<Dm%*&l Olc^to 

[0089] mwn 

f^M(D7)i^i-mm (¥^«LKMi 3 oa, mm 9 
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